This paper assesses the sensitivity of the operations of multinational corporations (MNCs) to host country taxation. The empirical analysis is based on two different measures of MNC activity by U.S. majority-owned foreign affiliates: panel data for aggregate real gross product in manufacturing that originates in a given host country and micro data for a single year regarding the likelihood of a firm locating in a given host country. The empirical estimates indicate that investment geared toward export markets, rather than the domestic market, is particularly sensitive to host country taxation, that this sensitivity appears to be greater in developing countries than developed countries, and that it is becoming greater over time.
1
Theories of foreign direct investment (FDI) have necessarily been quite eclectic, due to the variety of motivations for such investment to occur. Some draw upon factor endowment explanations, which suggest that endowments and cost conditions in host countries will be particularly important determinants of the pattern of FDI internationally.
Vertically integrated multinational corporations (MNCs) are expected to establish separate production processes in different countries depending upon the inputs required in each process, a strategy demonstrated by MNC outsourcing. Other theories apply to horizontally integrated MNCs that choose to exploit their special expertise by duplicating production operations abroad, thereby carrying out the same processes in many countries in order to avoid transportation costs or trade barriers and gain favorable market access.
In a recent empirical test of the relative importance of these insights in explaining FDI, conclude that the principal motivation of such investment appears to be horizontal integration.
A policy implication of such a horizontal investment scenario is that host country taxation may play a limited role in MNC location decisions. When all who produce in the country are subject to the same taxes, and high costs of trade and transportation make production in the host country more attractive rather than importing, there is little competition from producers outside the country who are subject to other tax regimes. If production is destined for export markets, however, as in many vertically-integrated operations, competitors are not subject to those same taxes. As a consequence, host country taxes will play a bigger role. Other authors raise a different distinction over the likely responsiveness of foreign direct investment to taxation (Baldwin and Krugman 2000) : are high-income economies able to impose higher taxes because they offer offsetting benefits in the form of better infrastructure or gains from agglomeration? If host country governments exploit such advantages by imposing higher taxes, estimates that do not take these benefits into account will understate the sensitivity to higher taxes.
Research over the past decade generally indicates that foreign direct investment is sensitive to taxation in host countries (see Hines 1996) . One branch of this literature focuses on the real operations of MNCs in host countries. Such research attempts to explain variables such as sales, output, or employment, a contrast to earlier work that focused on measures of financial flows and equity ownership drawn from balance of payments statistics. This paper also addresses the real operations of MNCs, and it presents panel estimates of the determinants of the activity of U.S. manufacturing affiliates abroad. The goal is not to characterize all investment as representative of either the horizontal model or the vertical model of MNC operations, but to demonstrate how distinctions between those two perspectives, as well as differences in a country's stage of economic development, are important in accurately measuring the importance of taxes and other variables that motivate MNC activity.
The paper pays primary attention to U.S. MNC activity shown by the real gross product originating (GPO) from wholly-owned manufacturing affiliates in a given host country, a data series recently created by the Bureau of Economic Analysis (Mataloni 1997) . This series offers an important advantage over other measures that have been used to indicate real activity across countries and over time. Capital stock measures rest on historical book values, which can be misleading in inflationary times. Sales data include the value of imported inputs, which overstates the amount of activity in the host country. Value added in the host country is a better measure of the allocation of production.
Estimates based on this framework confirm earlier cross-sectional estimates that taxes are an important determinant of the location of MNC activity. The sensitivity to taxes is smaller, however, when the affiliate's operations primarily serve the host market, as a result of trade barriers or other factors that increase the attractiveness of that market, or when production occurs in more developed host countries. The panel data come from three different census years, and this framework can control for unmeasured countryspecific effects that do not vary over time or for country-specific components of the error term that might otherwise bias the reported importance of coefficient estimates.
The panel results are supported by evidence from a different empirical framework. Information on the location decisions of individual companies, while difficult to link over time, can be examined in a single year to assess their sensitivity to a variety of factors. Based on tax return information for 1996, probit analysis of MNC location decisions is used to assess whether these same factors are relevant. Host country size and taxes again are important determinant of parent location choices. Tax sensitivity is lower in high-income countries. Because considerable industry detail is available, the expectation that greater tax sensitivity will be observed in more exportoriented industries can be addressed more directly. The estimates reported here indicate that in industries more oriented to export markets (electronics, computers, and cars versus food, oil refining, and drugs) location decisions are more sensitive to taxes.
I.
A Conceptual Framework for Analysis
A. Aggregate MNC Production in Alternative Locations
A common empirical framework for analyzing patterns of international trade is the gravity model. A popular formulation applied in Frankel (1997) is to estimate the amount of trade between two countries as a function of their populations, income per capita, distance and adjacency. The larger the two countries, the greater the potential demand in one and the greater the ability to supply in the other. Distance serves as a friction that reduces trade between them, due to higher transportation costs and other costs of acquiring information about the market. Adjacency of two countries is projected to have a further effect in reducing trade frictions, in addition to the shorter distance involved. A theoretical justification for this general approach, and an explicit rationale for the loglinear functional form estimated, has been developed by Anderson (1979) , Bergstrand (1985 Bergstrand ( , 1989 , and Deardorff (1998) under progressively more general conditions. A recent empirical application by Anderson and van Wincoop (2001) demonstrates, however, that limiting attention to the price relevant for exports from one country to another will result in a misspecification unless comparative prices from competing countries are included.
A similar line of reasoning can be applied to derive a comparable framework in the case of foreign direct investment. Because the empirical application here will be for the case of production abroad by U.S. MNCs, there is not a separate focus on the United
States versus other home countries. A key concern for a U.S. firm will be the demand it faces in Country A for what it produces there, Q AA . For a simplified two-country exposition, let the closest substitute for this good be a somewhat differentiated one produced by the MNC in Country B. In the exposition that follows all relationships are shown in terms of the logarithms of the corresponding variables, but whether a specification linear in the levels of the variables is more appropriate is an empirical issue.
For a given size of Country A's market, as indicated by its population and income per capita, the demand in A facing the MNC will be lnQ AA = a 0 + a 1 lnPop A + a 2 lnGDP/capita A + a 3 lnP AA + a 4 lnP BA ,
where P AA is the price charged in Country A for the good produced there, and P BA is the price charged in Country A for the good produced in Country B.
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For an MNC that already is producing in Countries A and B, it will set P AA and P BA as a function of the market size in A and the marginal cost of production in A and B.
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The principal costs for manufactured goods considered here are labor and capital.
Although knowing the wage rate would be sufficient when labor productivity is identical in both locations, an indication of differences in productivity is warranted in the cross section of countries considered here. Without an explicit measure of this variable, GDP per capita may reflect this supply influence in addition to the role it plays in demand.
With respect to capital, for a given after-tax return that the firm expects to earn in any location, r, the before-tax cost of capital will be determined by the corporate income tax rate in each location, r/(1-t i ). When marginal cost is constant in each country, the firm's solution for P AA and P BA will be a function of market size, the wage rate in each country and the tax rate in each country, regardless of where else output from A or B is sold: 
The trade friction variables relevant for trade in goods play a more ambiguous role in the case of foreign direct investment. On the one hand, when local value added accounts for a large share of the product's value, greater distance from the United States may encourage affiliate production in Country A, because the cost of importing a final good can be avoided. Similarly, trade barriers that protect the Country A market promote production behind a tariff wall. On the other hand, distance from the United States makes necessary inputs from a U.S. parent more expensive and may raise costs of coordination and management in the affiliate. Trade barriers raise the cost of production in the host country, and for exported goods effective protection becomes negative. If difficulties in managing a foreign affiliate are less related to distance and more related to language and cultural differences, however, distance may be less appropriate than variables that directly reflect such differences. In sum, the expected signs of the traditional trade friction variables are ambiguous.
This framework accounts for sales within Country A, but ignores the fact that some portion of Country A output likely will be exported to Country B. Demand for that production can be represented as lnQ AB = c 0 + c 1 lnPop B + c 2 lnGDP/capita B + c 3 lnw A + c 4 lnw B + c 5 lnr/(1-t A ) + c 6 lnr/(1-t B ).
In a world with many countries, the exact destination of affiliate A's exports may not be known. Because that drawback is faced in the current study, the market scale variable is population and income per capita in the rest of the world. Additionally, in a world with many countries the cost terms from all competing locations cannot be entered separately without exhausting the available degrees of freedom necessary to identify any responses very accurately. Even treating such variables as weighted averages across the relevant set of competing countries is not straightforward. If all locations are equally substitutable, then separate attention to costs in competing countries in a cross section for a single year is not warranted, because that value will be essentially the same for all countries. Only the variation in that average over time, compared to the variation in cost for an individual country, creates a separate incentive to allocate production differently.
When distinctions by region, factor endowments, or income level help define a more limited set of competing alternatives relevant for a given country, then comparisons to others within a given year are necessary.
The present analysis is based on a measure of all affiliate production in a country, GPO A , which implies adding together the output sold in the host country, GPO AA , and the output sold abroad, GPO AB . Although the present study does not a priori impose a particular functional form, note that if the loglinear form proves to be most appropriate, the estimated coefficients will be a weighted average of the elasticities in the separate country sources of demand. For example, the percentage increase in GPO for a given percentage reduction in the cost of capital caused by a lower tax rate will be:
Suppose demand for A's output is more elastic in export market B than in home market A, which implies c 5 greater than b 5 , and that exports account for a larger share of A's output than is true in other locations. In that case the corresponding elasticity of GPO with respect to a change in taxes will be higher in country A than in countries where most of the output is devoted to the domestic market. To assess whether the sensitivity of production to costs does vary with the destination of sales, the empirical estimates include an interaction term between costs and factors that determine the firm's reliance on the domestic market.
B. The MNC Choice to Produce in a Given Location 8 Past research has examined the firm's decision to locate in a given country (for example, see Devereux and Griffith 1998) . This all-or-nothing choice depends upon the demand factors and marginal cost differences identified above, but also upon the importance of firm-specific and plant-specific economies of scale. A horizontal model of MNC operations proposed by Horstmann and Markusen (1992) provides insight regarding what types of firms may choose to establish foreign affiliates and where they might choose to locate them. When there are large firm-specific economies of scale, perhaps from the ability to spread costs of research and development over additional units of output, and there are high costs of serving foreign markets from home country production, establishing foreign affiliates will be desirable. In industries where economies of scale are important at the plant level, the parent firm will be more selective in where it chooses to locate affiliates, and will likely favor host countries with large domestic markets. From a tax perspective, the choice to locate in a country also rests on somewhat different factors than the decision to expand production at existing locations.
In particular, the taxation of infra-marginal profits may be an important consideration.
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The firm will consider where after-tax profits are greatest, compared to alternative locations, in deciding where to establish an affiliate.
II. The Empirical Framework for Analysis
A. Real Activity Measured by Gross Product Originating (GPO)
As an indicator of MNC activity, the BEA measure of real gross product originating in a given host country offers important advantages.
4
In a given cross section, it better controls for activity within the country than do affiliate sales, because GPO controls for imported inputs. The BEA measure also allows more consistent consideration of changes in activity over time, due to its more systematic procedure to deflate current measures of activity; the series for manufacturing as a whole is based on an appropriately weighted average of the indices of real output in the seven subsectors of the manufacturing sector. This study relies on real GPO reported for three different benchmark census years of U.S. direct investment abroad : 1982, 1989, and 1994 .
Economists generally have greater confidence in census year data, as compared to annual surveys, and that distinction is relevant here because annual data frequently must be estimated for smaller affiliates that account for more activity in developing countries.
The time intervals between the benchmark observations also are sufficiently separated that the observed difference in the explanatory variables are great enough to identify their effects on country output. A panel of observations across 47 countries for these three years is the basis for the empirical analysis.
Host country GDP is taken from the World Bank's World Development
Indicators, based on a country's real GDP converted into 1993 U.S. dollars using the Bank's purchasing power parity estimate of the value of the host country currency in that year. GDP per capita and population come from this same source.
Country average effective corporate income tax rates are calculated from data reported to the U.S. Treasury on Form 5471 by U.S. controlled foreign corporations in manufacturing.
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This measure is used rather than the maximum statutory tax rate imposed by a country, because it is a better indicator of the importance of other provisions in a country's tax code that affect the attractiveness of producing there. Although marginal effective tax rates (METRs) are a preferable measure to indicate a firm's incentive to expand output in a given location, such rates are not available for the many developing countries included in this sample. In addition, METRs are most appropriate for analyzing the effect of policy in countries where the rate will be uniformly administered for all firms, a condition that is less likely to be met in developing countries where special incentives and tax holidays are often negotiated. This study uses an average of the current year value and the value two years before, in order to reduce the random noise incorporated in the measure for any single year. This measure of taxation in the host country ignores any residual tax due in the United States when profits are repatriated. As reported by Grubert and Mutti (2001) , however, actual taxes paid to the U.S. government on active nonfinancial income are relatively small: in 1996 only $5.2 billion was collected from repatriated income of over $100 billion. Even taking into account the costs of strategies to avoid such a repatriation tax, the combined cost is less than six percent of repatriated income. If the residual tax were more important, then the host country tax would provide a less effective explanation of MNC production choices.
The wage variable is based on compensation per worker reported in U.S. dollars in the benchmark survey and deflated by the U.S. consumer price index. Because this value may be determined endogenously together with the amount of output in the country, an instrumental variable to represent the exogenously determined wage value is derived from World Bank data on the percentage of individuals in the relevant age cohort who receive secondary education. This variable serves as a proxy for the stock of human capital of manufacturing production workers.
The trade friction variable distance is calculated as the shortest distance between either the United States west coast (Los Angeles) or east coast (Washington, D.C.) and the capital city of the host country. It is calculated based on the great circle method to connect two points on the globe, using a U.S. Geological Survey algorithm and reported at http://www.indo.com/distance. Two alternative trade policy measures are used. One is based on a World Bank characterization of trade and exchange rate policy, in which countries are assigned to four different classes, depending upon their effective rate of tariff protection, export incentives, direct controls such as quotas, and exchange rate overvaluation. Grubert and Mutti (2000) assigned the most open category a value of zero, and progressively more restrictive categories values of one, two, and three.
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Although such a variable simplifies interpretation of the estimated coefficient, it may impose more structure on the effects of progressively more restrictive trade policy than is appropriate. A second measure of trade policy is based on the average tariff rate in a country as reported by the World Bank and calculated from duties paid divided by imports.
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Attention to the orientation of MNC operations toward the domestic market versus the export market may be necessary to interpret correctly the influence of various cost and demand factors in each country. Because a breakdown of affiliate sales data is incompletely available for the 47 country set, especially in 1982, the study uses the ratio of affiliate sales in the host country market relative to total sales of affiliates in that country averaged over observations for 1989 and 1994. Such a measure may depend upon the extent to which the home market is protected or higher domestic costs of production discourage exports, but also upon the attraction of being close to consumers in a larger host market. The trade restriction and market size variables are used to create an instrumental variable for the domestic market share and alternatively to demonstrate directly their influence on affiliate production. The discussion above suggests that for countries with greater reliance on domestic sales the responsiveness to the host country tax rate will be less.
When variables are expressed in logarithmic form, the coefficient estimates are constant elasticities, and the formulation is similar to the common gravity model familiar from studies in international trade in goods. Simply pooling observations across countries and over the three different years, however, may mistakenly treat all observations as independent. Because the error terms for observations from a given country in fact may be related, perhaps due to unmeasured variables that differ across countries, two different estimating strategies control for this possibility. One is to allow for potential country clustering of errors in calculating robust standard errors for the pooled estimates, an approach that also allows for potential correlation of country specific errors and the included explanatory variables. The other approach is to make random effects estimates using a generalized least squares framework, which is appropriate when the model is specified correctly and there is no correlation of countryspecific errors and explanatory variables.
B. Location Decisions Based on Firm-Level Data
Firm-specific information from the tax returns of U.S. MNCs is available for 1996. A cross section in a single year does not allow an examination of whether changes in a variable over time within a country have the same effect as changes across countries in the given year, an important concern in the panel estimates described above.
Nevertheless, these data provide the opportunity to observe in which countries within a set of sixty an MNC chooses to operate. Such a dependent variable is free from measurement error across countries, and the probability of a firm locating in a country can be estimated as a function of various characteristics of that country and the parent corporation. This probit analysis supplements the aggregate formulations explained above by considering whether key country characteristics identified there (taxes and trade restrictions) are simply proxies for other conditions that differ by country.
An advantage of this more recent cross section is that a wider set of countries and explanatory variables can be included to verify whether the tax and trade policy variables are proxies for other country characteristics. For example, Wei (2000) suggests that host country corruption deters foreign direct investment. Maskus (2000) finds that inadequate intellectual property protection reduces investment in middle and high-income countries.
Whether these various measures have independent and separately identifiable roles to play in the present framework is of interest.
The opportunity to include parent characteristics can provide confirmation of insights reported in earlier research on the choice to operate as an MNC (see Caves 1996) . Firms that have more intangible capital, as generated by greater spending on R&D and advertising per dollar of sales, are more likely to invest abroad to exploit that specialized expertise. Larger and older firms are more likely to expand abroad in more locations, as they seek out other opportunities to invest retained earnings abroad. Firms that use physical capital more intensively in their home operations are less likely to invest abroad, given that the economies of scale created by these fixed costs are less likely to be achieved abroad. Conversely, parents that use labor more intensively, all else equal, are more mobile and more likely to invest abroad.
The data set to be analyzed includes 728 parent firms, who have the option of locating in 60 different countries. If all observations are not independent of each other, estimates based on firmspecific data may erroneously attribute too much significance to the coefficients obtained.
All observations for a country might, for example, be subject to a much larger error because of more random government behavior in that country. That potential clustering effect by country is taken into account by reporting adjusted standard errors and by making random effects probit estimates.
III. Empirical Results
A. Analysis of Gross Product Originating Tables 1 and 2 report the sensitivity of GPO to the various factors presented above. Given the discussion over the potential significance of the host market orientation of affiliate production, the first two columns of Begin by considering the estimates from column one. The size of the local economy, holding the stage of development constant, is important. The GDP coefficient is positive, although the value is slightly less than one. Note that in gravity model estimates based on trade data, the general observation of a GDP elasticity equal to 0.7 has been interpreted as a sign that trade does not rise by the same proportion as income because larger countries tend to be more self sufficient (Frankel 1997) . In these estimates of MNC production abroad, the greater the importance of investment designed to serve the domestic market, the greater the expected magnitude of the GDP coefficient.
Because part of the affiliates output is exported, where the host country GDP makes no contribution to greater sales, a coefficient less than one is not surprising. GDP in the rest of the world varies little across countries or years in comparison with the host country GDP, and when that aggregate measure was included to reflect the potential scale of export markets, it was not at all significant and did not influence any of the reported coefficients, either. The lack of success in identifying a separate scale effect in export markets suggests that more attention must be paid to the specific markets to which each country exports.
The coefficient on GDP per capita also is positive, an indication that for a given size economy, more MNC production will occur in those countries that are similar to the United States. That result is consistent with the findings of Markusen and Maskus. It may represent the role of demand for goods designed for high-income consumers, or the ability to produce such goods in countries where productivity is higher, or other characteristics of high-income countries that reduce the cost of operating there.
The coefficient of the tax variable also is significant, and the reported value of 2.49 indicates that a tax reduction that cuts the cost of capital by one percent results in 2.49 percent greater GPO in the country.
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Note that the overall effect of taxation, however, depends upon another interaction term included in the regression. If the degree to which the U.S. affiliate depends upon the host country domestic market is taken into account, the role of taxes is reduced. Not only does the coefficient for the reliance on the domestic market have a negative effect on the amount of affiliate GPO in the country, but that reliance also reduces its sensitivity to taxes. The 2.49 value applies only if all of the output is exported. Across all countries, the average share of affiliate output sold in the domestic market is 60 percent, and therefore for that average situation the corresponding responsiveness to a one percent reduction in the cost of capital is 1.19.
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The coefficient of -2.48 for the domestic share variable indicates that greater reliance on the domestic market and fewer sales abroad results in less total output, for a given country's size.
The tax rate in alternative locations has a negative coefficient, as expected if those locations produce substitutes for the output of the country under consideration, but the estimate is not statistically significant.
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With respect to the wage variables, the wage in the host country has an unexpected positive sign that is statistically significant. The potential endogeneity of that variable is addressed in the Table 2 estimates. Given the difficulty of identifying the expected host country effect in column one, not surprisingly the wage in alternative locations is not precisely estimated, either, nor is any interaction with the domestic sales share.
The distance variable has an expected negative effect on investment while the adjacency effect is positive, but neither coefficient is statistically significant. The imprecision of these estimates casts doubt on the ability of variables that traditionally are significant in an international trade setting to explain patterns of MNC affiliate production. The Table 2 estimates consider other country characteristics that might better explain MNC production decisions.
The second column is based on an instrumental variable for the domestic share of sales, where its exogenous determinants are the average tariff rate and GDP. The primary effect of introducing this instrumental variable is to make the negative interaction term with taxes more significant. From the standpoint of being able to estimate a compact expression, there are advantages to showing directly the effect of greater domestic sales orientation with this variable. However, it provides less guidance with respect to government policy decisions than would a focus on the determinants of this decision.
Therefore, the remaining columns of Table 1 and 2 demonstrate the role of variables that determine this orientation.
Column three replaces the domestic share variable with the measure of trade restrictiveness derived from World Bank classifications, as used in Grubert and Mutti (2000) . The magnitudes of the estimated coefficients for GDP and taxes generally are quite similar to those shown in columns one and two. With respect to trade restrictions, the estimated coefficient is negative, and the interaction effect with taxes also is negative.
The former coefficient suggests that the dominant effect of higher trade barriers is to raise the cost of intermediate inputs and create a disincentive for MNC production, rather than to attract firms to serve a protected market. The interaction effect indicates that a policy of tax reductions will be most successful in promoting more output when the country pursues an open trade policy and does not handicap producers with higher costs.
Because the discrete trade policy groupings used in creating that variable and the sequential values assigned to them may misstate the relative degree of restrictiveness across countries, the average tariff rate is used as an alternative measure of trade policy.
The GDP and tax estimates reported in column four again are generally similar to others reported in the table. With respect to the interrelationship of tax and trade policy, just as the most closed economies would find a tax reduction unsuccessful in attracting more MNC activity, a country with an average tariff rate greater than 21 percent would face the same situation; the average tariff rate in the sample is 7 percent.
Columns three and four are based upon estimates that pool the cross-section data for all three years. Because the error terms may not be independent, especially for a given country, column five reports robust standard errors that take into account potential country clustering of error terms. The significance of the coefficients falls somewhat, but GDP, GDP per capita, and taxes still are significant at the one percent level and the trade policy effects at the five percent level. An alternative issue addressed by the sixth column is that there may be country-specific error terms that are constant over time. The fixed effects estimates reported there make the greatest difference to the importance of GDP and GDP per capita: the biggest changes in affiliate production appear to occur where the country market grows quickly, but areas where GDP per capita is rising most rapidly do not experience an additional increase. Alternatively state, rising population rather than an increase in the GDP per capita of that population has a larger positive effect on the change in affiliate production. Table 2 is based on random effects estimates that include several additional factors. The first column uses an instrumental variable measure of host country wages.
The coefficient estimate now is negative and the wage in competing locations is positive, although neither is statistically significant. With respect to the influence on other coefficients, GDP per capita is now larger. Omitting the wage variable entirely also would lead to a downward bias in the estimated importance of GDP per capita, and including a better wage measure means that GDP per capita no longer picks up the negative effects of paying more productive workers higher wages.
13
sales influence the tax sensitivity of domestic output. The larger the home market, the greater the likelihood that production will remain in the host country where demand is likely to be less elastic. To represent this possibility, GDP is interacted with the tax variable. The estimated coefficient on the tax term rises to 3.29, while the coefficient on the interaction term is -0.08. The mean value of the log of GDP is 25.6, and therefore for the average country the response to a one percent reduction in the cost of capital will be 1.24. For the smallest country in the sample, for which the log of GDP is 22.5, the corresponding tax elasticity is 1.49.
The third column includes a dummy variable for countries where English is the native language, presumably an indicator of lower costs of communication and similar legal systems, which are additional reasons that production there will be more attractive.
The coefficient of 1.12 implies that production in those countries will be three times greater (the exponential of 1.12) than in comparable non-English speaking countries.
The suggestion that production in high-income countries may be less sensitive to taxes than elsewhere is addressed in column four. Such an effect is observed if an OECD dummy variable is interacted with the tax variable, or as shown in the estimates reported, when GDP per capita for those countries is interacted with the tax variable. Not only do high-income countries as a group appear to be less sensitive to taxes, but within that group, the higher the GDP per capita, the less the sensitivity. That negative interaction effect is obtained if the interaction is extended to countries with GDP per capita greater than $7,500. Such a pattern is similar in some respects to the Kuznets curve for environmental quality, where higher income results in less pollution, but only for countries with income per capita greater than $5,000 to $8,000, depending upon the pollutant examined (Dasgupta, et. al., 2002) .
Another way of demonstrating the difference in sensitivity to taxes is to omit the high-income OECD countries from the sample. The result from doing so is given in column five. The tax coefficient, 4.84, is greater than in the full sample, 3.23. Also, the coefficient for GDP per capita is substantially larger, an indication that outside of the OECD the beneficiaries of greater MNC affiliate production have been middle income countries, not the least developed countries with the lowest wages.
These results demonstrate a pattern but do not explain the reasons it is observed.
One possibility is that countries with higher GDP per capita make more expenditures for public goods and infrastructure, which in turn raise the productivity of private firms. Potential benefits from agglomeration of activity in high-income countries cannot be demonstrated easily for manufacturing as a whole, because the effects of agglomeration on foreign direct investment are observed most clearly at an industry level (Head, Reis, and Swenson 1999) . While further exploration of these effects will require different data, the current study's reliance on the interaction variable above is an appropriate step to avoid a downward bias in the estimated role of taxes that otherwise would occur for countries where these benefits are not available.
A final issue addressed in Table 2 is the likelihood that MNC operations are becoming more sensitive to taxation. To assess this tendency interact a dummy variable for 1982 with the tax term, an approach used by Altshuler, et al (1998) in their analysis of the difference in affiliate capital stocks between 1984 and 1992. Their result, that the sensitivity of investment to host country taxation is rising, appears most strongly here if the high-income effect is treated as a dummy variable. The greater responsiveness particularly applies outside of the high-income OECD countries. In spite of vocal concern expressed by some nations within Europe over the need for greater tax harmonization, the consequences of tax competition with respect to the location of MNC activity appear to be felt to a greater extent outside of Europe. Of course, concerns over tax competition also rest on changes in the tax base and the amount of taxable income declared in a country, regardless of the amount of real activity located there, and those issues are not addressed here. Table 3 reports probit estimates that show the probability of an individual firm choosing to locate in a given country as a function of parent and country characteristics.
B. Micro Analysis of Firm Location Decisions
If a parent firm locates an affiliate in a given country, the location variable takes a value of one, whereas it equals zero for country locations it does not choose. Focusing on this measure of MNC activity means that no issues of measurement of capital in countries with different inflation rates and capital price distortions arise. Tobit analysis of the firm's stock of real capital in the locations chosen yields similar results to those reflected in the probit analysis, with respect to the sign and significance of the explanatory variables. Variables that might more likely be relevant for a marginal increase in the amount invested did not prove to be significant, and because the Tobit estimates do not provide additional insight, Table 3 reports only the probit analysis. Again, because of the potential overstatement of the amount of independent information contained in observations for the 728 different parent companies, the potential clustering of the error terms for observations within a given country is taken into account. Also, the estimated coefficients have been transformed to show the corresponding marginal effects on the probability of choosing a given country location, evaluated at the mean values of the independent variables.
Characteristics of the parent firm are reported at the top of the table. The results confirm several insights reported in Caves. Direct investment abroad is carried out by firms with special expertise or intangibles (more R&D and advertising per dollar of parent sales), and also by those parents that are larger (log of parent capital) and older (age from date of incorporation). In addition, parents whose operations are capital intensive (depreciable capital per dollar of sales) are less likely to find that foreign production allows them to achieve economies of scale, and conversely, those that are labor intensive (greater employee compensation per dollar of sales) are likely to be more mobile.
With respect to country characteristics, the size of the host market, given by its GDP, again is highly significant, and the probability of choosing a country with one percent greater GDP than average increases by 0.04.
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The role of GDP per capita depends upon the other variables entered in the equation estimated, although in no case is its influence large. It does not appear to play a separate role beyond raising the income of a given population, and a firm is not more likely to locate affiliates in countries with a standard of living similar to the United States. As in the aggregate analysis, the distance variable does not seem to allow very precise predictions of affiliate location choices; the positive but insignificant coefficient may indicate that establishing an affiliate abroad is a preferred way of serving a distant foreign market. In contrast to the aggregate analysis, adjacency does appear to confer a particular advantage on Canada and Mexico relative to other potential locations. In both the aggregate and the micro analysis the English language dummy is a significant and positive influence.
Of the policy variables, lower taxes make a country location more attractive. The tax coefficient of 0.14 indicates that a one percent decline in the cost of capital due to a tax reduction results in an increase of 0.14 in the probability that location will be chosen.
Compared to the influence of a one percent higher GDP, the tax effect is important.
Again, trade barriers discourage MNC entry to a country. If the tax variable is interacted with the measure of barriers to trade, it generally shows that taxes have a smaller effect the less open the economy is.
Allowing for potential differences in the role of taxation at different levels of host country income supports the view that location in high-income host countries appears less sensitive to host country taxation. In this analysis, the high-income group includes countries with GDP per capita greater than $10,500, and as shown by the dummy variable treatment in column three, being a member of this group results in taxes having half the influence on location that they do elsewhere. In column four, where the log of GDP per capita is interacted with the tax variable for those countries, the negative coefficient implies that for a country with an average standard of living in this group, the tax effect 
IV. Implications and Conclusions
The primary goal of this paper is to assess the importance of policy variables, especially the role of taxation, on the direct investment abroad. Conceptually, distinctions between horizontal versus vertical integration of a firm's operations can be expected to affect the role that host country taxation will play in MNC location decisions.
Also, differences between the apparent tax responsiveness in high income versus lowincome countries may create an important distinction to be made in estimating empirical relationships and drawing policy inferences. Empirically, these relationships have not been explored very thoroughly. Nor has the robustness of more general indications of the tax sensitivity of foreign investment been demonstrated both over time and across countries. The present study uses the newly available BEA measure of real gross product originating to address these issues. In addition, parent location decisions that can be inferred from corporate tax returns for 1996 provide another check on these characterizations.
Estimates confirm that export-oriented production is particularly sensitive to host country taxation, as shown when the market orientation variable is entered directly in the analysis and when its determinants are included instead. From the final column of Table   2 , a reduction in the host-country tax rate that decreases the cost of capital by 1 percent is projected to increase real value added by 2.97 percent for an average sized country property protection were not closely correlated with taxation, however, and therefore they did not alter the patterns reported when those measures were omitted. Coefficient divided by standard error given in parentheses * Fourth column based on log(1-tax) @ log(GDP/capita) That consideration may be especially relevant in the case of MNC goods designed for high-income markets. Frankel's gravity model estimates rest on GDP and GDP per capita, two variables that provide the same explanatory power as population and GDP per capita and whose coefficients can be related directly to market size and stage of development. To facilitate comparisons with Frankel's coefficients for international trade, the specification for GDP and GDP per capita is used in the empirical analysis.
2 Eaton and Tamura (1996) present a somewhat different argument to justify the gravity model they use to estimate patterns of direct investment abroad by Japanese and U.S. MNCs. Rather than include cost factors such as wages, they regard fixed factor endowments such as population and skilled labor as determinants of the attractiveness of producing in alternative locations. 3 Devereux and Griffith advocate using a composite tax measure that includes the taxation of infra-marginal rents at the statutory rate as well as determinants of the marginal effective tax rate applicable for expansion at a given location. 4 A disadvantage of the BEA measure is that it is only available for majority-owned affiliates in manufacturing as a whole. No attention can be given to industry detail, which has been important in cross sectional analysis to identify the role of trade barriers, transport costs, and plant-level scale economies (Brainard 1997) . Distinctions over different types of affiliate ownership cannot be explored, either. 5 The series is available in Grubert and Mutti (2000) , which reports analysis for a 1992 cross section. 6 The 4-value characterization is updated to 1989 and 1994 by using an index of changing trade intensity across time and countries, based on exports plus imports as a share of GDP in the following form: index (I) = (Actual(I) -Lowest)/(Highest -Lowest). See Akram (2000) for further discussion, or for a comparable calculation in another context, see UNCTAD's human development index. For country i this index will equal 0 when it has the lowest trade ratio at any time across countries and years, and it will equal 1 when the country has the highest trade ratio observed. For a country whose index value doubled within any time interval, the value of its trade restrictiveness rank was reduced by one. Such an adjustment applied to Mexico, the Dominican Republic, Argentina, Turkey, and India.
7 Such a variable may show a higher average tariff rate after a policy of trade liberalization has been carried out, because previously prohibitive tariffs that did not contribute to a higher average as measured initially now result in some trade occurring and an increase in duties paid. For a handful of Latin American countries where that problem appeared, the World Bank series was compared to the zero-one trade openness variable used by Sachs and Warner (1995) . If Sachs and Warner reported that a country moved from being closed to open, and the measured average tariff rate nevertheless rose, the initial imputed tariff average for the closed period was raised to the average value reported after the opening. further doubt on the appropriateness of that model. 9 A possible concern in this framework is that the effective tax rate may be endogenously determined. That could occur if a lower rate is observed in years when there is rapid output expansion and rising investment in physical assets that qualify for favorable foreign treatment. To deal with that possibility in prior work Grubert and Mutti (2000) created an adjusted tax measure based on micro level data. The coefficients of an affiliate-level regression of affiliate taxes on the affiliate's age, plus the age distribution of affiliates in each country, were used to construct an "adjusted" effective tax rate not distorted by a large flow of recent investments. Estimates based on the adjusted measure were nearly identical to those based on the original data. 10 The value 1.19 equals 2.49 + (.60)(-2.16). A direct test for the tax sensitivity of sales in the domestic versus foreign market is given by Grubert and Mutti (1991) based on benchmark survey data for 1982.
Hanson, Mataloni and Slaughter (2001) examine that issue in greater detail using country and industry detail for 1989 and 1994. 11 A suggestive result from a study of affiliate employment by Riker and Brainard (1997) is that employment in a developing country is competitive with employment in other developing countries but complementary with output in developed countries. No distinctions from grouping alternative production sites into high-income and low-income composites were significant in the present study 12 Wheeler and Mody (1992) also work with panel data, but do not report fixed effects estimates because many of the explanatory variables in their data set vary little over the time period analyzed but still provide interesting insights in cross sectional analysis. The coefficient estimates reported here are more successfully identified over the longer time frame analyzed, although the small number of benchmark years does limit the ability to consider variables that only vary by year and not by country. 13 As an alternative cost measure, unit labor cost was used in place of the wage rate. Its coefficient was negative, while the coefficient of its interaction with the tariff variable was positive. That sign pattern agrees with the results observed for capital costs, but because the labor cost effects were not significant and did not influence other included variables, they are not elaborated here.
14 The marginal effects reported are calculated from estimates where the coefficient for GDP, say, indicates how large a change in the index z of a standard cumulative normal distribution will result from a one percent increase in GDP. The change is measured in terms of standard deviations of the cumulative normal distribution. The initial probability calculated at the mean of the independent variables is 0.0638, which
